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AITHIE & OFBEMIZIER SR o T2 h
(2022FF % bR <) . EEAK Sy & IFIRVVIEDHH
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JAROCH 7 7 v 7 A~DIREEFIRIT LN T, +3.8~+14.6%, +1.4~+146% Td -7,

(1-7) BHEBFERLEK ()

KA A b TIE, 20204E ) 520224E £ T HHECO,7 5
VI AECHy 7 7 v 7 A O @A e L % ke L 7=,
AHVEN RO, CHy 7 7 v 7 A0 RN %
W LTz, B IC 1T 2 il & 185K, 1HECO;
77w ARKRONCHs 7 T v 7 AT 5 EHIL# &
K-1. 1512”7, MRS FH2 (L2 L TRV,
TEEKITE IR T T 2 m 28 7 54, 20204 D #z
BRI 3 e b R v o 7o, BLINHIRIC 36 1T 2 HIERpk
e B 0 & IR BEAL L 72 AR 4 R R 0D AR ST B 1
4.64~5.43, 2.95~3.92, 4.84~5.42 ymol m? s1TH
0., FEREEMEITERER, 17.5~20.6, 11.1~14.8%
X 1'18.3~19.0tChatyriCTh o 7=, MAEWME &R
MR 28 LEEREIR I (5D 2 EIG N Z 2, 68%3 L
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BACHR < KRTFE L Tz as,
J A& LT,

o

2 2
£ £
£, g &
# 30 35
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WRIAR ()
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7o T, SERM O LI A R &R U 7 SRR W) W 4R -4 fE 13 4.55~5.58, 3.74~4.03, 5.05
~6.53 ymol m2 s TH Y . FERMBEMITTN T, 17.21~21.24, 14.17~15.238 L 1119.10~24.71t C ha!
yrich ol PAEDMERIL SR OT5% % 57, FBESLEXOCO,7 7 v 7 A FXHEO EF I
S THREBIEMICHEI U7 — 07T, 20214E 5 5 20224F 1200 CIREIEHE(L L 72CO, 7 7 » 7 Al K
Sy EGIWVARBAN B DT, IR SR R K ONRRRAL U 72 35 AE W R D Qo 13 % 412 412.6~3.45,
2.44~388L1.86~3.38Th 5,

— T, 2022 ICEAT DL, MBR T EDOCH Y 7 v 7 ADOEFHEALIZAE CII2WL 00, 13
KOSDIETILfE-> T EFTMHEmB RO, MHBRX, ROX EIRBEXDCH T 7 v 7 A DFEEIE

CEHE =R 22) 122N H-1.34 £0.28, -1.00 £ 0.48--1.41 +0.15 nmol m2 st CTH~7=, CHs7 7
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IZRRTE L, LAPRE20224F i £ T 138 CO2/CHs 7
7 v 7 A O I WA B 21T o 72, B S
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A1, 16571748 L UBBI~I0.9tChayr™™C () 15ic0, 75 5 7 2. (o) LHEA & o WIHIE O i 2
bole, KYA FOLHECO, 77 v 7 AiE, g

CO,7399A
(pmol m'zs")

AR IR UR S BE

(nmol m'!s")
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BT, 20214E 00 B 20224E 1T BIT AP IFETH Z LICL BC0, 7T v 7 AL CHa 7 T v 7 2 DN T
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(2-2) B/ 5= RERBH (75 /M)
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77y AOMICHERBRZBERER AT (K-
1.26) , LEEFEDL & BRAEM R D Qo & R1oD 34 D
FHMEIXFENZFN4.07 £ 119, 448 £+ 0.86L1.72 +
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e L TIEFIT NS hol,
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WYX ODOCH, 7 T v 7 A DA 1%-2.10 ~-

2015 - 2016
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LTV D REEEE LY A b Tl AR T OAVCIENADOEZ 7R L, 87 £10-20 cm &[5 H»
EFNEVEVEOENEEB O - I TWD I ERALNCR o Tz, RIBIEEAY A MBS
%, PR 00 AVCAE & £ IURF O i T KA. ONERT O K & & OBIR HIZ, MR ARMME TS5 &
REFNRTHEFEEZ R T TEORBENHE SN HEMR A LN (B-2.2) . £/, RUK LD b 12
GRBPEDNEREX THEICE D HWREDEH STz, RIEEEB(EY A R Tiftho ¥ 1 hick~
T3-15(F M WIRBELN R SIS D72 W ikl L T\ 5, efTRREORE R Tk, S 20emE TO LA
Wi - FEPE L BICIRIBEIC K A ITER D b T, BRI X0 RN A Sz REORJEN AP T
boto, AEERICEY, BBALICE 2 THO@BERENEO L0 i WEEY O SR EE L7 Z & 23
BT o T2,

UboZ &nt, RENRRHERERREZFEHE L T 2ENEY A oK LEIC IO T, RBEIC X
DA R DA HERD R (RREL ) OFER S LHERMEIC L0 B b Z ERH LT R T, HFE D
H20emURE THWAEICE AZER T TIX, T HRICE TRBAOREN KT, L0 HvRHE
DHEEL TV, —F T, BAHFRKEEZIIEBR 7 L THHMDAY A~ TIlE EEAE#EY O RFBEMRITY
A MZEVRRDLEODMAEMMERIZETOY A N THEHNEWKRETHD Z LRSI, FFE TR
H#5 T 5 RBEDI0AERE ORBAL TR B L TV W ERAL NI o7, LEX Y, HAD LI
DB ERERHEREN, BRI ENELICO VEFT 5 TERICR > TWAHZ ERENT,

(4-1-2) HHEMAHTIMC LD LBCHT7 T v 7 ROBBLIGE A 1 =X b DR
AFRE T, BRI EOL L E

B > T LHICHJCO, 7 5 v 7 % | \ *TM 0 ercr
MBS T & =EWNST A b (K " “ 0 #xus

N AR yonm
) F5 & ONRIEAL HhE R ILAT D “ ol
TW22WNE DD, H3ECHICO, 7 T v o

7 A %ﬁx {EIJ zﬁ ?jt j/) ﬂ T A 5 W 3 —]j‘ 4' gﬁ - £8 - lﬁ \ ‘ Methanomassilicoccaceae
N (K7 T v 7 A R B ‘. ”g ‘.

) D5 b BRI & AV T R
A2 A REA (4 B 72 B O DNADVE B
N ol=o XA FERSTY
A MZBNWT, EREPCRIEB LA XS ) LT FHWTHEECH, 7 7 v 7 A< b 5 A ¥ 1k
AHEE « A & AR A O & & R AR Uiz, F72, EBbY A FExg s LIZIRR(EX &R U)X
BT D HIEMAWEO NS I A X I OIRELINE A = X L& MH LT,

T BV A MTBT D HEA X CRINITAR D HIEMAD RIS OV TIZ 2T A M2V TERL027
FEOMBENHR SN, TDIBLOKIL%ICH Y T 210N A X > O RICEHEGT 5 A% ELMETH
>7- (K-2.3) ., ELdtiE %R <691 b TliEMethylosinus/@ D3FED A % L EALEME L L7-DIT% L,
B LAbE Y A b CIER M 58 A 4F T e Methylacidiphilaceae B DA4FENME 5 L=, 72, A X AR EMEIC
DNWTEHRTY A FTAERHERTEZL00, T XTOY A MIBW T, FEYMIEE DK 53 fif 5 T4
CHRAH ) —)ind AKX & AT D Methanomassiliicoccaceae B O 1FE2ME 5 L= (K-2.3)

+HEEE (0-5, 5-10, 10-15, 15-20, 20-30, 30-40cm) Z &2 A X U EALAIE I L OVA & o A Rl
B OB 2 38 L7 fE R, AR ICBELSLERGREME CTH D A ¥ U ELME L, 2794 & il
CCHIRE CRWHBBEL R LIcoIcxt L, BEERENKRE R HICEHNLTHEAD T 28 m 2345 67
(R-2.4a) , F7=, oY A K~ LAY | Bt 5% 47 e Methylacidiphilaceae 238 5 L 7= & L T,
AR B O BB IO Y A MR TIERWEEICH 72 (B-2.4a) , — 7. BBEND H8REE
TTIRHABCTERWRERMEMBKMEME TH L A ¥ i MEOMBUEE X, 27TV A M4 L Tk
7, BEEENRE S RHICERTHEMT 2EmN AL (B-2.4b) . £72, JERMEKTH D7

B-2.3. &% A MIBITFDAZ BB IO A Z AR
O FE H R
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a) A 2 RCHEEHERE (%) b) X & R EHABELRE (%)
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B-2.4. #9%A MIBITDHHEREZ LD A X GG LA Z AR O B

DL TR A < L MY A PIZEAST A Z IR /N S WREFIRIBE Y A Fo, A 2 & ALME 23
<L O MY A b & TR e D F LALEE TIT BB S m W EANIC D o 72,

THECH, 7 T v 7 A DIRIBACIGE A 7 = X L ORI T IRBRC AR FZBR IS A 2 IR B A K
1.83f5 1T R IZHIAN U 72 REIREAL Y A M3 KON L2812 L7z AR L o4 29 A b Zxf 51T,
RBRAE I EARGIXIZ IS 1T 2 TR L oo i fe, A Z LB d L OVA & A plly il B oD
g 217 o 72 (E-2.58 L UOR-2.6) .

ZORER, RIEEREAY A MZB W TIE, 5-10 cemZ < 2 To BB E CIRB(EXIZB T 5 5
HEROHEMN AL (B-2.5a) \ A X OHRICIED A X B &IZ OV T H 2/ E & OIS
C7- MM R Tz (B-2.5b) . —FH., A X OREIED A AEFKTHIEIZONTIE, £To L
R CIRB L XIZ BT 2 iR sz (B-2.5¢) .

T LT AZUEIMEB XA Z AR ORI ~OIRE L, BRI S BB oL
~NDOIGEIENVCERT I b0 LBz BN, Lko@EY, HRAEMETH L A X U ELMEOEFIC
XBENARARTH D, WHESKEME CH D A X AT HEIIREN D HBRE T CIIXAEBTLAR
AR TH D, 2FEV ., WIERAICHE S TEOmEIX, KR ELEEOMTOH ALZHEMR L, G
Th DAL ECHE OB EARESRLKMEME CH D A X VEMEMEORMVZ L7561, fERELT
AR RN EDOKIEREME H725 L EExbT,

WiEtiE 1g H1- VY OEEE (X107 gene copy / g)
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ElRLiE 1g H7 Y OEEFE (X107 gene copy / g)

a) 2fE () b) x # »r&fiEE (M) c) X ZrEEMEE () d) ¥ &/ —n&{eiasE ()
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— 1 - - I o
— . — - ko — I
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-1 - o - | — °
m o o m o —im-
2 or = - =
S — - — -1 °
— - - . —
i1 15 - - - -
B S — 1 - - r—
" — - . o o
H 20+ - = -
o I o ol |— 1] o
o 1l o m o A -
W EELE
0L L (. L

E-2.6. Bty A FOREBREKX ERUIKICE T D BRRE T Lo LRMEE, A X o EMEE, 22k
Rl s KOV A & — LB AL

— 7 RBABITHE D A X CRINE DN N SV a0 ST RIS D A 2 E AL
FER KO A Z CAERET M OINE LA X I EOHINA KR E WRIEIRBE(EY A FEIIRESERD
LD ThHo7z (B-2.6a) ., HIEMEEIZ OV TIE, 20-30cmZ i< & T O HIEHEE TRELXIZB T 2
B (2 WIIREIX & F%E) RN lzoilx L (B-2.6a) . A% CEGEEICOWTIEETO
HERE IRV TRD AR T (F-2.6b) . —F5. A X CAEREMEICOW TR, &ToRBEE
TR T 28N (52 WITRUIX &[5 &) R sniz (H-2.6c) .

2O LMLty Mk o EmE, VA —B X O TEGERY ORI D A X ) — VDR
L ETNITIS LT A2 ) = VEEME OBIMER T 5 b0 L Ex b (B-2.6d) , 77 —~1T
LW SN L T, BELICE Y VX —B X O HEARYOSEIEESN DS, T OB, WA
WA > TA L 7 = NER SN D, BEXTHALNT A /) —VELMIEIB LA X 7 — L
DAY HERHT DAF AEREMEOMINIZ 5 Lo B2 KM L2b DT, JER-IEATH 2 K
RS A MR RS ER DR MIRETAY /) — R FET 2 BLiy o F TEEFICR-
eeEZALND, £To. AZ 7 = VEMBEIZGRMEMETHD . A X LUIMIRA X ) — N & RBIRE
T DU RMEREE D A 2 BB LR AR ORI TE 2 BHRICE W THEEGMRICH D720 IR
tEo AL ) = VEALME OEIMT A Z VEEME OB 2 bTeb LIz B b,

DFED RIS HEREOBIMI X ¥ CEGME OIS SO DM RN b o —T7, VF—F
FOTHEAERY ORI ED A2 ) —/VOEEINIER L7z A Z EAGME O & A 2 R O
BT Ko T RBEARISHE D A Z I E OHINT RERE LY A MBS TRENIZR>T2EE R D
iz, PLEDG | RIS T 5 A 2 BB « A X CARREME ORE T Lo TR . +
BREFO X Z CRINEREIC bR T D B A BN,

(4.2) HEBEYMFROKHEE - FPHIETVOBEBLIOLECH Y Ty 7 20 ZEMEHZ2HET 5 L5
REZEROEHA
(4.2.1) LEBAEYFROWE - FTRIET LV OBE

THEABEIREDOANCHEIX, 19632 B — 7 L7 5 KXMBEEERBROUCOEE L 2T, LEICBT
DHEMRFEOMES « SR OEEICIE U T, RRHPDOANCHEOEE RIS KB L THREI LD
(Koarashietal., 2009) . AHAFZETiE, THEAMIREOAVCH HIHEA IR FE ORBIEHHEE OFEE L 720
9% LICER L, TEEAAMHIRTEDANCID A I & O IS ECEMNEB 23 T 21 17X
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TA=H =L 5BHELEFExT, 22T, ERSADOTY A MIxt LT, TEAKRFOAUCHEE, V77
—< 12BN TF v o N —% AW B E N X - Tl S - EREM IR & (201748) L Dl
B Z AT Uiz, TORME, HEAERREREHTZ D OMEDITWE L HEAKRFZOANCHE (V¥ —F
& HH0-20cmic kT 2 l) OMICH B R IEOMBIBMR (r=0.59, p<0.005, K-2. 772, Hi#H A kD4 E
ZER< Lr=0.75) B@EO LN b, #ilk (A FoEW) A NANOZERSAE (F v N — DL
&) IR 5T, EFEMEYITRE (Rh kgCm2y?l) (X HEAIKFEOZ R E(SOC, kgC m?2) & AUCHE
(%) DA E L TUTORICE s THETE D Z EBHLMMITR ST,

5

mli 00 ¢ ® FEREL . =073 e XIEREI
& 05| r=059(0.75 o Bifie AN © Bl
g p < 0.005 . ;gt% e - o KIE
04 ° &
- O LS @ 5]} ]E,%
;;;' . O °o  HIE . 3l o & CER={"-
s 08 o = o . .
+lJ
0.2
8
T 2 e o
#® 01
I
ﬁ 0 1 L L L
@ 50 0 50 100 150 -50 0 50 100 150 200
H HEEEEFOAC (%) OF+0-20 cm TIEAERESZD A C %)

B-2.7. BEAIRFE RO OFMBMAED TR L HERAKKSEOAMCHE L OB (EK) |
BOTRRS T L OFBRIREDROBEEEFNE (Quo) & HEAHKFOAMCHE & OBR (HIX)

Rh = (0.1292 + 0.0018 X AMC) X SOC (4)

5T, R ERIC L - Tl L7 AR F DR OEEKRTEE (Qun) & HEAHRFEDAMC
1 (%) ORICHAERAOMHBIREE (r=-0.73,p<0.01, B-2.74) # /T2 LI L-, Z Ok ®
N, HEAMREOMEMSBMOBEISEL £, HEABRIZOAVCHICESHTUTORIZ L -
THETX D Z EDHALNITR - T,

Q10=3.999 - 0.012 X AYC (5)

EDZ Lne ALBEOHFKTEICH T 2 EMMAED TR & & 72 0ORBISE L, HEAMKFEDE

fHE (SOC) EAMCHEIZEASDWTUTORIZL - THEE - PTHITEAZ L1275,
Rh = (0.1292 + 0.0018 X A¥C) X SOC X (3.999 —0.012 X AMC)AT0  (6)

ZIZT,ATIHBAEORE 2 LAEL LR ROBEREMN (C) THh D, KET VX, THEAERFZEOE
HEEAYCE O T D721 T, BEMICh 2MAEDMWEE O EGHBE 21T 2 L2 <, £
BT AEMOMAEYER S & ZF O THINAIRICAR D Z L2 RLUTEY . AW R O EIEEANL & O
PR TRIOERKEICKRELS BT IO THD EWFTE D, 2720, BB LICHE S KR/ DR EE
O LA WAYITFR I RIETHEL Z D7 MEIZOV TR, AR LT LERD 5,

(422) tBCH:Z7 T v 7 ADOEMEB ZHRET 5 TEBREEROMEH

R TEICR T D A X I E IEREICFII T 5 2 &1, #EREREB Lo k%2 TRl 2 L CEELRFET
b, LnL, ZARTERET S RAZ U RINGED R ZZ A EEER I IC OV TIERMA L SN Z W, 7
T—< 1 OEMEGEBRRER S, BAROFERTLBEIZB T HCH 7 7 v 7 AT R OFHE D2~3F 1241
YL, BR7 BT 2RIGEEN O Y 4 7L i L CTREWEHANSH D Z ENRHLMNZR2 - T
ETWD, ZZTAMETIE, ETENANTDOF ¥ o =8By NV —27 %4 FEJRIZ, BAR T -
B W TR 72 TEERE - SEWRFEICE B L T2 D OFE L X X WIE & o B & fif b L7z,
FTOMRE, THEOBKMEORIE LD 5BV BENR/NIV (BREREW) 13, A& TN
BRAREL 2 EEA RN (K-2.8%) . &HIC, BRI EHMOEBEL LTHW SN ALY
& A & (Alo+0.5Feofi, g kgt-dry soil) & 4[] A & RN & O I A 5 728 o fHBI B % (r=-0.86, p<0.0001,
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H-2.8%/) "L LAEMRTHOTHRAL L, ZORENL, FH A X U RILE (Fens, kgCHihaly?,

BAOMEMNRINEZRT) FUTORITL > THEETE 5,

Fcha = -2.46 — 0.67 X [Alo+0.5Feo] (7)

0 : T 0 - -
i o® o c T’; o & r = -0.86 & XIERIERE
; e o - > p < 0.0001 o s
© | o !
;* 10 . ® ° o £ 0 e @ 2([1
z @ 2 e o e ) o BLitE
j ] L;)D o BB
= -20 | < 20 o =i
] ° I .
=4 ° B ° e =HEW
2] =
J':'\\ -30 AN -30
% e ¥ °
o =
# -0 . # 40

01 02 03 04 05 06 07 08 0 10 20 30 40

TIEDIULIEE (g om™) 0-5 cm

Alo + 0.5 Feo (g kg™'—dry soil) 0-5 cm

E-2.8. FEA42 VRRELTEONILIEE (ER) RUFRELYEERE (AR &0BERK

ZOfERIT, KELEOIGEEME R RITIA X
VRN B O Uk =S A NN A A LT S
—NRFG A== LB L ERLTEY, LB
PEIZEE S W T A X VIR E & HEE T & 2 e & 7R
THLOTHD, £, ZOREIL, KILKDOEEE R
K ZJlet (LvbiFRRZ ) Tk, HRM7eER
B2 0 04 < AIEWAEMTEER REL 2D
ZETEEERBICEIT D A X UEREMERE S, CH,
TIT T ANRKRELMRDENI AN =X N KFFT
H5HDThHD,

Flo, Bl LEYE ALFEREICINZ, A XD
NIRETHDHAX VELMEB XA X 2 ART
DAL AR EMEICOWT, BB EEY YO
BLTHCH, 7 T v 7 2 L OBREZ M L7, Z DR,
TEMAEMEOFHEH L EE L, LHECH,Z 7 v 7
ZWZOWTIHETY, BIOEEHRRB2ESE Lz
6~ H (520M) . 3»H (248EM) . 1, A (120Hf#)
¥ K U2 I A2

AL UBEME R, A Y CEREHEERS LR
A UBELMEREE A X CAEREMEEEOES EK
I EY) EHCHy 7 7w 7 A L O BAR %2 71l L 7= 4%
B AXUEREHEEICOWTIZT T O T
THECH, 7 7 v 7 2 L OMICHERBEBRN IR0
STEDITHF L, AZ UELIFE RS LA Z &L
WREAZ AR MEREE DS L OMITITIE
MW R A b (B-2.9) . F£7=,

tiEA %> 7F v 2R (nmol CHa / m2s)

X-2.9.

24 ;AR 12 E 8 4 38 [ 2 AR
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r=-0.1

. p<005

r=-011

. p<005

r=-0.73

. p<005

r=0.1

. p<005

r=-073

. p<005
.

r=.0.70

. p<005

‘ ns

‘ ns

r=-068

p<005

ns

L p<005

ns

‘ ns

‘ ns

00 20
BELtHE -

40 80 00 20
EREE

40

AR ECEE

60 00 01 02 03

AL ENEE
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O s#Etx
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s @ =5

AL M R

BRI OX 7 EALME & & A 7 o Aol Ml
e OESEFBIE T LA S RIGHEE &
DR

AL BB R XA X BB R & A Z AR

WEEDESIZONTSH, LBCH 7 7 v 7 ADFEEY EOMICIIABEZRBEFRITALNT, 20EN53
»y A (1238[) F TOWIRMFEH HHECH, 7 7 v 7 A2 L ORI B TRV EIFR 28 A BT,

CO LRI HEBEMEOGOWFEH AL Z KM LI DT, A X B LM RS A Z AR
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o B G3r HRREDOEY O LHCH, 7 7 v 7 ADWEIZHN RN T A—F =L D LN
BE! %75)& 7‘@07‘:0

(4.3) TBRE 7T v 7 ADJRBHEE
(4.3.1) £HCO:7 T v 7 AD LHEE

T =
16 (A) Teshio 7 16, (B) Tomakomrai - 6/ (C) Shirakami - :tigu;u&i 5 ;
2 12 2 1T 0 1196.5 [g C m™? year]

>

8 S C0soxt0.12 8 j y—l.32x+0.44 8 y=0.62x+0.35 S5t 4412 [Tg Cyear”]
LT R-091 R2-0.8 R2-0.90
4 * " RMSE-184 4 RMSE= |4o 4 RMSE=1.54
n=445 n=414 i n=245
%4 8 12 16 % 4 8 12 16 4 8 12 16

T.?f

-

y

E 16 (D) Nacba 16 (E) Tsukuba 16| (F) Fuji hokuroku,~

2y 12 12 o

E 8 o y=074xt0.1 8 Cystie y’(J‘X0x+O.75 8 y=1.52x+0.35

B elhn,  R=0.89 o R?=0), R*=0.92

Z 4 A0 puseln 4 ;.? R\Asbws 4 g RMSE-1.78

= 0 =246 n=414 o n=552

Z 0 4 8 12 16 % 3 & 12 16 0 4 8 12 16

= 7

3 _— 4

3 16 (G) Hiroshima - 16 (Il)Mny.mlk/l/ &

2 3

£ 12 12 A 3 2
. o

L " awsTci023 8 y=1.06x+2.41

4 o » 'R‘Mg-tf)f]l 3 4 E;j;g‘f, is 500 1000 1500 2000
o ] f . 17“ 4|2 06!" —s 11"»?2,7 =0 Estimated Mean Annual Soil Respiration [g C m™2 year™']
st o) B BI-2. 11, ARHFIECHERE L7z F AR O 4 1 150k
5]-2. 10. Wik s =7y A D
B-2.10. AWML CHELZETVICLDY A M R 2S04 (2006-20184F 0 VK )

98 I B oD PR M A

AW CHMH LA EROMAEDLETO
ETURMREER-2.101C7F, ZORFEIET A Mplcimilisnzy A4 NSO A boT—FEFHL
TETNEHELLEORZY A FOFBMELZRT O THY . T NVOZEMBRINTEORE ) % 7- 7
HZlbled, MRETA PO LEIERELZ BB TETD (R=0.83~0.95) 28, W 22D H A T
BFERZ I BBTE TRV A NBEET D, Flxid, RESCEEYA N TIEHET AR/
i 2EmMIcH2Z & DERERY A b T EWLEREREOFEIKNAET LV THETE T,
LWl RELH D,

WITHEE L= T VCHEE LI ARICE T 5 LR EO M oM E2 73 (B-2.11) . KHfEE T
LKMDOZEF A CTOWHEEZEIT o722 & T, M (b LITIRE) Wl EBINLIEMOME/s 2k
NT&ET, £, BARICBT D HHFE131196.59C m2 41, 4412 Tg C 1L #iE T& 72, [AIKFICE
VA= T TR LI HEERE R A B2, 1510 R T, AREST TIEA ERIT L JRIE L A= T U7
Wikt 8T — 2D
YRt TRERCE, ZOR Emuawamm SIRICHITBHE
BIZBWT, CO7 T v 7 ADHE a ™ A

e . A% EisBOC B)CASA (G) Hashimoto (2012) & (30 Hashimoto a‘, ‘:'.‘_"
EORITEIT) 2 LETE R, J’ ’*[ wgﬁ
@J W

Lt 1k T ORI O fE M 2 1 L ﬂ%ﬁ

g w"’ (©LpI (D) SEIB '
A7 BRPEFE ’4'
ki an '

SELH, BHMEE S HITHE
L, LV OBHT—4% %
BViAteZ ik, #HEMRE
DUENPHFFTE D,

(2. ABFZE D L HE R £
D HETE il B & D HEE R & b
W95 &, AW Tl o
SRR L CHEEM A E D T
HDHZENTMoTm (B-2.12) ,
Z O —F TREAF DO HEERE R IT

(E) VISIT

\ﬁww

?0'
(1) Adachi et al,
0 (J)W rner et al.
(2019a)
J*ﬂﬁ "J

(K) Stell et al.
(2021a) '

T
‘," 500 1000 ml 2000

Estimated Mean Annual Soil Respiration [g C m~? yea

®-2.12. ZM};'L’C?EE LtElﬁﬁ@EF‘ﬂi%@%ﬁgkfﬂﬁnf@%&m

FER O, BARIZE

FAHEE DD A)~E) AR T o R ET

JV DO FE B Lb#gE (Japan-MIP ' &2 & = 7 b Ichii et al. 2010; Ito et al. 2010){Z X
HRER. F)~KIE LR T — & 2 AW ERBEET LV (F) b L<

I E T L (KRF) (2
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FEHICREBRAHEEELEZDLEObHALNE o7, BEOHED 5 B, B-2.12 (G)~(K)IZ DWW T,
HHROBHE R~ b U —2 Th 5SRDB(Jianetal. 2021) Z Fik & L7 HEEHE R TH Y . BAZ X o ik
WHIROHEEICIIARMETHLEEZbND, £, HROTFT—F X— 2 TIHFCKICTBIHIHL S MR - T
B, BEUA—Y T UTHIBROREEICEH L CIIRERAEREEZEL BB OND, HARKE X4
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[Abstract]
Key Words: Methane, Warming experiment, Microbiota, Soil organic carbon, Soil radiocarbon (*4C)

Methane (CH,) is the second most important greenhouse gas after carbon dioxide (CO), contributing to human-
induced global warming. CH4 has a Global Warming Potential 86 and 28 times larger than CO; for time horizons
of 20 and 100 years. The atmospheric concentration of CH4 is about two and half times higher than pre-industrial
levels and is responsible for 11-30% of the rise in global temperature. On Earth, water-unsaturated soils are the
only sinks of atmospheric CH4 due to the presence of methanotrophic bacteria, and the CH4 sink strengths are high
in soils with high porosity but low in soils with high water content. In Japan, about 70% of forest soils are volcanic
ash-derived soils characterized by a high porosity and mean annual precipitation (1740 mm) is more than double
of that in global land (740 mm). Accordingly, we hypothesized that Japanese forest soils would have high CH4
uptake potential, but the high potential might be offset by their high-water content, and consequently, their CH4
uptake rate would be comparable to or even weaker than that of mean of global temperate forest soils. To support
this hypothesis, as well as to compare soil CH4 sink of the Japanese forests with that of other monsoon Asian
countries, we have been performing continuous measurement of CO, and CH4 flux, periodically sampling of soil
for laboratory analyses of soil physical and chemical properties, methanotrophic bacteria, methanogenic archaea,
and soil radiocarbon (*C) at thirteen typical forests distributed from northern Hokkaido to Honshu, Kyushu,
Taiwan, Mainland China, Hong Kong, and Peninsular Malaysia.

We found that monsoon Asian forest soil CH4 uptake rate was significantly higher than that of dataset used for
estimation of global methane budget, with 6.4, 2.2 and 1.9 times of that in boreal, temperate, and tropical forests.
Soil CH4 uptake rate of Japanese forests was systematically higher than that of other monsoon Asian countries,
probably due to both of high soil organic carbon (SOC) content and volcanic ash-derived soils. Compared to the
previous reports for American and European forests, global warming is expect having positive and high effect on
both soil CO; emission and CH4 uptake, because the warming effect showed positive correlation with SOC stock
as well as soil drought induced by warming treatment. In fact, the increase in the amount of aerobic methanotroph
and the decrease in that of anaerobic methanogen in response to soil drought were detected by genetic analyses.
We also found that *“C signature of SOC, as an index of soil carbon turnover, can be a key parameter to explain
the regional difference and temperature sensitivity of soil CO, emission. In addition, soil CH4 uptake rate is found
to be higher in soils with higher contents of acid oxalate extractable aluminum and iron, which supports the high
CH, absorption capability of volcanic ash-derived soils in Japan.

Based on our database, by using machine learning and process models, we have successfully upscaled our field
network observations to the monsoon Asian region. Our high-resolution map with 1km spatial resolution predicts
that more CO2 will be released from the soil to the atmosphere under global warming than we previously expected,
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however, the increasing CH4 sink induced by global warming will offset much portion of the increasing soil CO,
emission. Our results are expected to contribute to establishing efficient environmental policies for both Paris
Agreement and 2050 Carbon Neutral Strategy.
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